As we enter the brave new world of the Patient Protection and Affordable Care Act of 2010, it is imperative that trauma centers provide not only excellent but also cost-effective trauma care. To that end, we sought to determine those factors that contribute significantly to barrier days (BDs), when a patient is medically cleared for discharge but unable to leave the hospital. We hypothesized that there would be significant demographic and payor factors associated with BDs.
T he need for trauma centers to provide excellent and economical care has always been paramount; however, the issues of efficiency and cost-effectiveness are becoming even more acute as the passage of the 2010 Patient Protection and Affordable Care Act begins to impact the current health care system. It is projected that the changes in health care under the new act will lead to continuing losses for trauma centers owing to insufficient reimbursement, a problem that currently plagues trauma centers. 1, 2 In light of this concern, it is in the interest of both trauma centers and patients to reduce unnecessary costs in the process of care. One such needless cost is the delay between when a patient is medically cleared and when he or she is actually discharged.
Barrier days are defined as days when a patient is medically cleared for discharge but unable to leave owing to extenuating circumstances such as placement. Barrier days may not be responsible for significant extra cost in the hospital stay if the number of barrier days is small. 3, 4 However, barrier days are significant in many trauma centers where resources are stretched thin and capacity is a constraint. 5 More importantly, barrier days may also pose a threat to outcome. For patients with severe trauma, early rehabilitation has been shown to improve functional outcomes. 6 Barrier days may delay a patient's rehabilitation, postponing recovery and possibly worsening the patient's capacity for recovery. Longer transfer delays are significantly associated with longer rehabilitation stays, and there is a strong association between shorter transfer delays and better cognitive function at discharge from rehabilitation for patients with traumatic brain injuries. 6 Thus, eliminating the wait between clearance for discharge and transfer may make a significant difference in recovery and patient outcome.
Barrier days impair the significance of length of stay (LOS) as a measure of outcome, quality, or efficiency of care. 7, 8 LOS may be of value as a process measure, but because of nonclinical factors such as barrier days, it is not an appropriate reflection of the quality, efficiency, or effectiveness of hospitalbased medical care, which is often used to demonstrate these AQ2 . 7 Furthermore, patient and family satisfaction with trauma care services has been found to be significantly associated with hospital LOS. 9 The Patient Care and Affordable Care Act introduced by the Centers of Medicare and Medicaid Services has identified ''patient experience of care'' as one of the five domains of excellent care in an accountable care organization (ACO). 10 As hospitals nationwide move to an ACO model, it is imperative to give increased attention to patient satisfaction. Eliminating barrier days may improve patient experience and strengthen the significance and accuracy of LOS as a quality measure.
Our sign-out team of trauma surgeons, physician assistants, certified registered nurse practitioners, case managers, a social worker, rehabilitation representatives, and registrars works collaboratively to assess treatment and posthospital stay requirements immediately from the time of patient admission. This effective team has contributed to our nationally high performance on LOS, as recognized in the American College of Surgeons Trauma Quality Improvement Program (TQIP) benchmark reports in recent years 11, 12 ( 2). To continue our strong process performance by reducing the incidence of barrier days in our mature Level II trauma center, this study sought to identify the factors in our population that still contributed significantly to barrier days. An understanding of these factors should allow for early identification and planning for patients that may be at an increased risk for delayed discharge. We hypothesized that there would be significant trauma patient demographic and payor factors associated with barrier days.
PATIENTS AND METHODS
The trauma registry of the Pennsylvania Trauma Systems Foundations (Digital Innovations, Forest Hill, MD) was interrogated for all trauma admissions from 2010 to 2012, who were discharged alive from the Trauma Department of the Lancaster General Hospital. Patients with a hospital LOS of 24 hours or 
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less or transferred to another hospital were excluded. Barrier days, which were identified by physicians and recorded by the trauma registrars at daily sign-out, were defined as time during which a patient is medically cleared for discharge but unable to leave the hospital. Our trauma morning sign-out is a mandatory meeting for all trauma surgeons, midlevel providers, trauma program manager, trauma registrars, case managers, rehabilitation representatives, and our dedicated trauma social worker. All patients on the service are presented daily, all performance improvement issues are addressed concurrently, and each patient has a specific discharge disposition plan. Early identification of those patients requiring either nursing home or rehabilitation allows the case managers to begin the necessary arrangements and obtain insurance authorization. As such, discharge planning begins at admission; this is occasionally modified based on clinical dictates, but the goal is always a smooth and effective transition from inpatient to outpatient care.
The two groups in this study were patients without barrier days (none) and patients with one or more barrier days (BD). Fisher's exact test was used to analyze differences of categorical variables between patients with and without barrier days. A Kruskal-Wallis test was used to determine difference of continuous variables between the two groups. Unadjusted odds ratios (ORs) were calculated for age of 65 years or older, sex, payor status, one or more comorbidities, penetrating mechanism of injury, Injury Severity Score (ISS) of 9 or greater, one or more ventilation days, one or more complications, and discharge destination. Skilled nursing facilities and hospice were considered to be part of the nursing home discharge destination, while rehabilitation centers, long-term acute care centers, supervised residential facilities, and psychiatric facilities were included in the rehabilitation category. Through purposeful selection, variables with significant unadjusted ORs were then included into a multivariate logistic regression model. The Medicare population was further analyzed to determine if Medicare eligible patients artificially drove up the number of barrier days owing to the requirement of three consecutive days of hospitalization required for a patient to be eligible for Medicare funding to nursing home transition. In addition, the documented reasons for discharge delay were queried from the trauma registry to identify reasons for barrier days for both the Medicare and non-Medicare populations. A p e 0.05 was considered significant. We collected the average room charges incurred from 1 day on the trauma medical/ surgical unit. This expense included nursing staff fees, food, and supplies from the floor store room. We then multiplied this minimum charge for a barrier day by the total number of barrier days from 2010 to 2012.
RESULTS
A total of 3,056 patients were included in the 3-year period of the study. Of those patients, 105 (3.44%) had at least one barrier day. Univariate analysis showed that the BD group had a significantly older median age than the none group (BD, 74 years vs. none, 63 years; p = 0.003), had a significantly higher percentage of patients with one or more comorbidities (BD, 87.6% vs. none, 67.4%; p G 0.001) and were more likely to have Medicaid (BD, 20.0% vs. none, 12.4%; p = 0.035) or Medicare (BD, 58.1% vs. none, 47.7%; p = 0.037) insurance coverage. The percentage of patients with barrier days by payor type ranged from 1.2% for self-pay to 5.0% for Medicaid ( F3 Fig. 3 ). The BD group had a significantly higher median ISS when compared with the none group (BD, 12 vs. none, 9; p G 0.001) and significantly greater rates of ventilator use during hospital admission than the none group (BD, 19.1% vs. none, 7.5%; p G 0.001). BD patients had significantly higher rates of having one or more complications (BD, 13.3% vs. none, 5.2%; p = 0.002). There was no significant difference in sex between the BD and none groups (BD, 48.6% male vs. none, 51.9% male; p = 0.551), and there was no significant difference in the rate of penetrating injuries between the two groups (BD, 2.9% vs. none, 3.6%; p = 0.678). Each of these factors was individually included in a binary logistic regression, with the outcome variable being one or more barrier days, with the unadjusted ORs included in T1 Table 1 . After adjusting for Medicaid coverage, ISS of 9 or greater, ventilator dependency, and one or more comorbidities, patients who were discharged to a nursing home were at a higher odds of having barrier days (OR, 6.39; 95% confidence interval [CI], 3.71Y11.00; p G 0.001), while patients discharged to rehabilitation were at an increased odds of having at least one barrier day (OR, 2.79; 95% CI, 1.55Y5.03; p = 0.001) as compared with patients who were discharged home. The most common reasons for discharge delay were patient placement (61.7%) and insurance clearance (12.8%). These two reasons were responsible for 65.0% of non-Medicare patient barrier days and 81.5% of Medicare patient barrier days. No significant association was observed with Medicare status when analyzing LOS of less than 3 days and barrier days (p = 0.257). The minimum charge for one barrier day was $2,942. We had a total of 347 barrier days, which resulted in a sum of at least $1,020,874 in charges for BD patients during the 3-year period (Table   T2 2)
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DISCUSSION
The results from this study suggest that there are significant factors associated with a greater incidence of barrier days. A discharge destination of either rehabilitation or a nursing home was associated with the highest odds for discharge delays in our patient population. Other significant factors associated with barrier days included patient age, Medicaid coverage, the need for ventilation, ISS, and the presence of comorbidities.
Our findings are supported by previous studies, which have found the most significant determinant in delays to discharge to be discharge destination. 5, 7, 8, 13, 14 Brasel et al. 14 reported that, among a population of trauma patients medically cleared for discharge, the primary reason for delayed discharge was the lack of bed availability at a rehabilitation or subacute care facility, which accounted for 83% of their delay patients. They also suggested that payor factors may be an underlying cause for delays in transfer because such facilities may deny transfer based on insurance status. In a later study, which looked at nonclinical factors in delays to discharge, Brasel et al. 7 found that Medicaid patients were at increased risk for prolonged hospital stay, staying nearly 2 days longer than the mean LOS of all patients.
Thomas et al. 5 also identified insurance status to be associated with discharge delay, finding that Medicare and Medicaid patients constituted a significantly larger proportion of the delay than the nondelay population. That study also found that patients with discharge delay were, on average, more than 8 years older than those without delay and had significantly higher average ISS. A study by Ciesla et al. 15 showed that patients with a prolonged hospital stay had an average ISS of 8 points higher than the average ISS of patients who had a timely discharge.
In the study of Thomas et al. 5 of 4,062 patients admitted during a 22-month period from 2001 to 2003, 4.55% had at least one barrier day. They estimated that these barrier days represented an average daily charge of $2,935 and annual charge of $2,455,703 in their Level I trauma center, which had an average of 671 excess days annually. Our trauma center saw similar rates of barrier days, with 3.44% of the 3,056 patients from 2010 to 2012 having at least one barrier day, with an average of 116 barrier days per year. Accounting for the room charge, which covers the room, nursing staff, food, and basic supplies, the minimum average charge for a barrier day in our Level II trauma center was $2,942, which accumulates to $340,291 annually. While these figures may seem modest, they represent an inefficient and unnecessary use of funds in the health care system, and they do not reflect the potential opportunity cost of having medically cleared patients take up available beds.
We acknowledge the inherent limitations of retrospective studies as well as single-institution studies. A further limitation of this study is the nature of correlation between discharge destination and barrier days. Our study was not powered to determine why discharge delay took placeVwhether the specific transfer facility, the trauma service, or the patient population contributed most to delay in transferVwhen discharge destination seems to be the associated factor. This may be an area for future research to help determine whether barrier days reflect an insufficiency of beds in local nursing homes and rehabilitation facilities, the refusal of these facilities to take on certain trauma patients owing to insurance status or other reasons, inefficient planning on the part of the trauma team, or some combination of the three.
In the interest of reducing unnecessary costs and improving patient experience and outcome, trauma centers must work to reduce the incidence of barrier days. Our study identified discharge destination as the most significant factor associated with delayed discharge, despite the fact that we have a mature trauma program with an intense focus on discharge disposition. These results suggest that even with an excellent system, there is still a group of patients recalcitrant to discharge. In an attempt to decrease discharge delays, hospitals will likely need to improve their communication and collaboration with discharge destinations as they move to an ACO model, valuing ''patient experience of care'' and continuing to battle insufficient reimbursement. This partnership would likely decrease discharge delays caused by patient placement, a significant source of barrier days in our patient population. In addition, hospitals may need to shift some of the burden of barrier days to patients by discharging them before insurance clearance, another significant reason for barrier days in our patient population. For instance, hospitals may begin to discharge Medicare patients to nursing homes before the three consecutive days of hospitalization required for Medicare eligible patients, as our institution has begun to do. The findings of this study should prompt further research into the cause for difficulty in placing patients in subsequent care facilities and how these impediments to discharge might be overcome. 
